, which may decrease leaf dry mass during storage at warm 88 temperatures, and membrane deterioration, which influences water content at saturation 89 (Deschene et al. 1991) . 90
For storage we used primarily re-sealable plastic bags. Plastic bags are frequently 91 used for this purpose, but they are not impermeable to gases, and a slow diffusion of 92 water molecules through plastic will lead to loss of water over time. However, compared 93 to microcentrifuge tubes with lower diffusion rates, bags enable collection of large leaves 94 with a minimal use of space. We assess changes caused by transportation delay by 95 investigating the effects of both duration and temperature of storage on leaves of three 96 species with contrasting vulnerability to water loss in order to establish a guideline for 97 large-scale in situ RWC measurements. Additionally, we also investigate the effect of 98 storage in microcentrifuge tubes on one species with small leaves. We will assess for how 99 long leaves can be stored for the measured values of RWC remaining accurate, and how 100 important a cool temperature during the storage is. It has been shown that cool storage of 101 1 h or 48 h does not influence the measured RWC of desiccation-resistant leaves such as 102 conifer needles (Hadley and Smith 1983; Breashers et al. 1997 ), but the effects of 103 duration and temperature of storage on leaves of a wider variety of species has not been 104 investigated. Additionally to the effect of storage, we test the logistic feasibility of the 105 method by measuring the daily course of leaf RWC of two species in a real field 106 situation, so far away from the lab that the weight measurements could be conducted only 107 Branches or shoots from each of the four species were collected and placed in a 136 large plastic bag in the field on 23 July 2012, 9:00 a.m., and brought within 15 min to the 137 lab, where they were placed in water-filled beakers. For three species, twenty fresh leaves 138 were collected per species, weighed and placed into pre-weighed resealable 10 ×15 cm 139 The other half of the bags were placed in a refrigerator with a temperature of 10 ºC. All 147 bags with leaves were re-weighed after 3, 6, 24, 48 and 96 h after the first measurement. 148
Leaf fresh mass at the time of measurement was calculated by deducting the bag mass 149 from the measured mass of the bag with leaf. This value was then normalized by dividing 150 it by the initial, pre-bagging leaf mass, enabling a direct comparison of relative fresh 151 mass changes of all the leaves. 152
Experiment 2 153
In this experiment changes in leaf RWC, leaf fresh mass to saturated mass ratio, and leaf 154 dry mass to saturated mass ratio were documented after storage in plastic bags (3 species)D r a f t 8 or microcentrifuge tubes (1 species) after 24 h and after 96 h, by comparing the values to 156 the initial measurements. RWC is the target variable, which is calculated using leaf fresh 157 mass, leaf saturated mass and leaf dry mass (leaf dry matter content). The fresh mass to 158 saturated mass, and the dry mass to saturated mass ratios indicate how the components of 159 RWC contribute to its change. 160
As saturated mass and dry mass of the stored leaves could not be repeatedly 161 measured, each measurement required a separate set of leaves. On 24 July 2012, 9:00 162 a.m. 240 leaves were harvested on campus. Sixty leaves from each of the four species 163
were collected directly into resealable bags or microcentrifuge tubes (C. peregrina). The 164 bagged samples were transported in a cooler to the lab within one hour. Two thirds of the 165 bags containing the leaves were then stored in airtight plastic boxes either in a 166 refrigerator (10.0 ºC) or at room temperature (averages for the 4 days of the experiment: 167 28, 27, 26, and 25 ºC, respectively). For one third of the leaves their fresh mass was 168 immediately measured, for another third after 24 h storage, and for the last third after 96 169 h storage. After the measurement of fresh mass, the leaves were placed in a refrigerator 170 between moist paper towels for 24 h to attain saturation (Ryser et al. 2008 ). Leaf 171 saturated mass was measured, after which the leaves were dried at 75ºC for 48 h, and 172 their dry mass determined. 173
Field measurements of RWC 174
To test the practicality of the method under a real field situation, diurnal fluctuation of 
Experiment 1 185
Leaves of all species lost water during storage in plastic bags, and the loss was faster at 186 room temperature than in the refrigerator ( Fig. 1 (Table 1) . Changes in the fresh mass to saturated mass ratio were close to 206 those of RWC, but dry mass to saturated mass ratio (leaf dry matter content) showed a 207 different behavior (Fig. 2) . In all species but S. microcarpus there was a significant Time 208 × Temperature interaction (Table 1) . In case of A. incana, the ratio increased in the cold 209 and the warm treatment already after 24 h. For C. peregrina an increase was observed in 210 warm treatment only, for I. capensis in the cold treatment after 96 h. We are not aware of 211 any mechanism to explain an increase of dry mass of leaves stored in cool and dark, and 212 consequently, the increased dry mass to saturated mass ratio seems to indicate a 213 decreased ability of the leaves to absorb water at saturating conditions, probably due to 214 changes at cellular level. 215
Field measurements of RWC 216
Both B. cernua and C. retorsa showed a significant diurnal variation in their RWC, the 217 values declining from the 99±1% and 96±1% at 6:30, respectively, down to 94±1% and 218 87±2% by 18:00, but rising again to 98±1% and 95±2% by 20:00 (mean values ± 1 SE). 219 C. retrorsa had throughout lower values of RWC than B. cernua. Compared to the 220 diurnal variation and interspecific differences the standard error was small. Error 221 variation in C. retrorsa, the species with a larger diurnal variation, increased during the 222 day, indicating that the variation in RWC values was mainly caused by local variation 223 rather than changes during storage. The effects of species (p<0.001) and time (p<0.001)D r a f t were highly significant, their interaction not (R 2 =0.467, ANOVA, N=10, one outlier with 225 a studentized residual >5 removed). 226
227

Discussion 228
The method of maintaining leaf fresh mass until measurement has to be functional 229 allowing a large number of replicates of field-collected samples to be measured over a 230 short time period. Re-sealable plastic bags are frequently used to store leaves of field-231 grown plants until leaf water content can be assessed, but potential measurement errors 232 caused by water loss from leaves stored in such bags have not previously been quantified. has condensed in the walls of the container. Our data indicate hardly any water loss from 261 microcentrifuge tubes, but they are not conclusive as the species used in the tubes was the 262 one best protected against desiccation. 263
Temperatures in the cool storage in our experiment were around 10ºC, considered 264 to be realistic to achieve in the field to store a large amount of leaves. That temperature 265 was sufficient to achieve a reliable measurement of leaf RWC within 24 hours, but our 266 data indicates that for sensitive species lower temperatures would be preferable. The 267 increasing FM/DM ratio in C. peregrina after 96 hours indicates that at prolonged storage 268 a lower temperature would be preferable even when the leaves are stored in less 269 permeable containers, in order to avoid cellular degradation.D r a f t leaf fresh mass, and if a delay is unavoidable, making sure to store the leaves in a cool 272 and well-protected container. In such a case it is important to note that the effects of 273 duration and temperature of the storage are species specific. For sensitive species, e.g., 274
herbs from shady and moist environments, special attention should be given to minimize 275 the duration and temperature of the storage, and to storage container permeability. 
